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PURPOSE: To obtain a large amount of a specific ene-yne 
compound useful as the subject intermediate by reaction of w oh 

l,2-epoxy-5-hexen-4-ol with a metal salt of acetylene followed 
by protection of OH. 

CONSTITUTION: Reaction of(2S,4S)-l,2-epoxy-5-hexen-4-ol 
of formula I with a metal salt of acetylene is followed by 
protection of OH to give a compound of formula II (Rl is an 
OH-protecting group such as substituted silyl), for example, 
(3S,5R)-3,5-bis{[( l,l-dimethylethyl)diphenylsilyl]oxy}l-octen- 
7-yne. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention is vitamin D3. It is related with the approach of manufacturing 
the en in compound which is the important intermediate field in manufacture of a derivative. Active 
vitamin D 3 which is the purpose compound of this invention A derivative has the outstanding 
pharmacological action, i.e., the useful vitamin D's physiological function, and it is not only useful as 
the bony therapy or bony prophylactics to a disease, such as the various diseases resulting from 
absorption of calcium, transportation, or a metabolic error, for example, rickets, osteomalacia, and 
osteoporosis, but controls the growth to a tumor cell, for example, a myelogenous leukemia cell, and it 
has the differentiation induction potency to a normal cell, and is useful as an antitumor agent (JP,63- 
45249,A). 
[0002] 

[Description of the Prior Art] Vitamin D3 Although there are many synthesis methods of a derivative, 
there is a method of leading a steroid derivative like a bottom type by optical ring opening reaction, for 
example etc. 
[Formula 7] 




[0003] The approach of compounding a vitamin D derivative by making an en in compound which was 
written to the bottom type of recently, and a vinyl .bromide compound react in them using a palladium 
catalyst was developed. (1 14 journal OBU American chemical societies (J. Am.Chem.Soc), 9836 pages 
(1992)) 
[Formula 8] 
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■J ) TBOPSO OTBS 



Pd(0) 



2) mum 




[0004] Moreover, the en in compound is compounded like a bottom type in the reference, using 
propargyl alcohol as a raw material. 
[Formula 9] 

^ 2Ig OMe 2 IS 
HO^# ^OHC^ A *- 



TBDPSO 




3lf§ JBOPSO OTBS 



[0005] 

[Problem(s) to be Solved by the Invention] however, in the process of dimethoxy-izing, special 
equipment is required of the above-mentioned approach, and it is necessary to use for an acid 
chemically-modified degree the chromic acid which is poison and, and is a synthetic path - on the way - 
- if it comes out and high performance chromatography with bad effectiveness is not used for 
diastereomer separation — **** — at an optical resolution process, a reaction takes 19 days further 
Therefore, when dealing with it comparatively in large quantities, the above-mentioned approach should 
not be satisfied from a viewpoint of an efficient manufacturing method. 
[0006] 

[Means for Solving the Problem] this invention persons repeated examination variously about the 
manufacture approach of an optical activity en in derivative in order to solve the above-mentioned 
technical problem. Consequently, a header and this invention were completed for the ability of an en in 
derivative to be manufactured efficiently by using D-arabinose which is a kind of sugar. 
[0007] That is, this invention is a formula (1). 
[Formula 10] 

OH 




(1) 



After coming out and making the compound expressed react with the metal salt of acetylene, a hydroxyl 
group is protected, and it is a general formula (2). 
[Formula 11] 
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(-- Rl expresses the protective group of a hydroxyl group among a formula.) - the approach and general 
formula (3) which manufacture the compound expressed 
[Formula 12] 

R 2 0 



OH 



OH 



(3) 




CHO 



(— R2 expresses the protective group of a hydroxyl group among a formula.) — the compound expressed 

is made to react with methylene ylide, after changing the protected hydroxyl group of the 1st place into a 

leaving group, epoxidation of the 1 or 2nd place is carried out, and it reacts with the metal salt of 

acetylene - making a hydroxyl group - protecting ~ general formula (2) 

[Formula 13] 

R'O or 1 



(— Rl expresses the protective group of a hydroxyl group among a formula.) - the approach of 
manufacturing the compound expressed ~ being related - further - formula (1) 
[Formula 14] 

OH 



(1) 



The compound and general formula (4) which are come out of and expressed 
[Formula 15] 

HO On 

(4) 



(— Y expresses a leaving group among a formula.) - it is related with the compound expressed. 
[0008] Hereafter, the manufacturing method and intermediate field of this invention are explained to a 
detail. 
[0009] 
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X <5*«K R^liTS'/Ufc. XttAQy>Bf*S 

-r. ) s*ia«o*c~»^»*b<«sa-es 
[0052] #»w©:#ife©&ig-efS'&ftfc<tv& | » 

[0 0 5 3] #SW©;&lfcfcJ:0#SttfcflS'&<» (2) 



(2) 



HOi»f \/*OH 
HO OH 



i0 VD-Xf>f (J. Am. Chem. Soc. ) 114 
#, 9 8 3 6H (1 9 9 2*J0 ) Eft®2r&*:H*£l' 

[0054] 
tO 0 5 5] 

[0056] &Tfc*3v>T^*nsi«#<B£# 

TBS : tert -^W^***^ J« 
TBDPS : t e r t - J W>7 x-iV'> U 
DMF : ^*^3fr;PA7£ H 
THF :fh7hHD77> 

[0057] **mi 

5-0- [ (1, l-^^X^M ^7x-;k>U 
Hfc2 7l 

TBDPSO 



HO 



OH 



D-T^tf/— X (1. Og) (DDMF (10ml)« 
Wfc^f$^/-;K6 8 0mg) * TBDPSC1 
(2. 1ml) *JH*aijL JD^fc* 

«ffitt«uas*#fc, en**!)** 
/v*-y-> (1:1) ^gffl3n*#si£ife«>* sefc& 

Ml. 7 0g^c. 

I R (neat) cm 1 : 3 3 9 4 (b r) , 3 0 7^ 



(9 
3 



>=, 2, 293 1, 2859 

*H NMR (CDC li ) 8 : 1. 05 — 1.08 
H, m) , 3. 7 0 — 4. 40 (5H, m) . 5. 

0 0, 5. 43 (totallH, s) , 7. 37-7. 
7 1 (1 OH, m) 
[0 0 5 8] ##W2 

5-0- [ (1, 1 -S^^/WX^iW S>7x^/0 
;W _ lf 2-0- (l-^^Xf'Jf» -D-7 

Hfc2 8] 
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<9) #ffl¥7-14509 3 

JS 16 

TBDPSO TBDPSO 



— -fc 

HO OH HO ° 



K 



5-0- [ (1, 1 5?7x^>U 
;W -D-T^tfy— X4. llg©7th> (79m 
1) 3*58 (4 7 4mg) &ftlA> SrtTC3 0 

ffr&«4. 3 8g^#t 

IR (neat) cm' 1 : 34 8 2 (br), 307 
2, 293 1, 2859 

»H NMR (CDC Is ) 6 : 1. 0 7 (9H, s) , 
1. 2 9, 1. 3 3 (3HX2, s) , 3. 83 (2* 



*H, m) , 4. 06 (1H, dt, J = 2. 6, 6. 9 
Hz), 4. 43 (1H, br. s) , 4. 54 (1 
H, d, J = 4. 0Hz) , 5. 88 (1H, d, J = 
4. 0Hz) , 7. 34-7. 69 (1 0H, m) 
10 [0 0 5 9] #%«3 

5-0- [ (1, 1 -i?*^)V3L^M *>7 

M -1, 2 -O- (l -*«px^U5*» -3-0 

Mfc2 9] 



TBDPSO 



HiCS-C-O 



5-o- [ (i, l-^sVPx^w $?7x-j|/->y 

;W - 1, 2-0- (l-^^H?Uf» -D-T 
:?fcf/-Xl. SSgOTHFjgjfcfc, (2 
9 8mg) t**fls^->U«>A (^16 0%, 12 5m 

g) £«sfcBH;^ SlT^SHJfb^ sfcfca^fls,*^ 
* (5 5 6mg) ftJn*.* H^<SfiT? 1 «rKfR»L 
fc. Mj&*fc7K&iiiA. »Kx^;vT2@#itfiL&. *r 

(1:1) T£W£tt*a«&g|«>, SEfc^fcl. 7 
6 g $#fco 

IR (neat) cm" 1 : 3072, 2931, 2 8 5& 



30 



8*8, 1207 
*H NMR (CD C 1 1 ) 6:1. 0 5 (9H, s) , 

1. 2 7, 1. 31 (3HX2, s) , 2. 60 (3 
H, s) , 3. 8 5 (2H, m) , 4. 4 0 (1H, 

t, J = 6. 9Hz) , 4. 67 (1H, d, J«4. 
0Hz) 5. 92 (1H, d, J=4. 0Hz) 6. 0 
6 (1H, d, J = l. 6Hz) , 7. 33 — 7. 69 

(1 OH, m) 

[0 0 6 0] #%«4 

3-^**^-5-0- [ (1, i-^^x^;w 
^7x^>yM -1, 2-0- (l-^^X^U 
7=» -D-7^tf/-X<^&« 
[ft3 0] 



TBDPSO 



HaCS-C-O 



TBDPSO 



5-0- [ (l, i-^^;px^;w ^7xz;i/5/u 
M - 1, 2-0- (i-^^xf'jT» -3-0 
- (*9^**A*9-— h) -D-T^tf/-^4 0 

0mg©l, 4-i?*tt> (8ml) SMlC, MJX 
^)VT^> (1, 5 6g) £ % #cMU>R*«}8 C&fi 
3 0-3 2%, i. 6 9g) £«#dra*, MU inf» 
jg»T> 2, 2' -7Vt!*-f y^yn-MJ/P (1 5 
mg) £2 Ostein**. SI^D7h^77>f-T 



ft. un£v'U*W^7A^DTh^77^-(:# 

U S»xf;k n-^*l*-> (1:5) TJSfflSn* 

SSBtfs<&&2 1 7mgtSL 
IR(neat) cm* 1 : 3 0 7 2, 2933, 285 
8 

*H NMR (CDC It ) 0:1. 0 5 (9H, s) , 
1. 27, 1. 33 (3HX2, s) , 2. 0 8-2. 
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(10) #Bi¥7- 1 4 50 9 3 

17 ** 

2 9 (2H, m), 3. 8 1 (2H, m), 4. 2 7 * [0 0 6 1) #%«5 

(1H, m), 4. 73 (1H, m) , 5. 78 (1 3 -x**^- 5 -O- [ (1, l-?^*Xf*) 

H, d, J=4. OH*). 7. 33-7. 74 (10 ^7x-^UM -D-77tfy-X^« 

h! m) * KM 11 

TBDPSO TBDPSO 




3— WK'-B-O- [(1, l-SWiPX**) 

i?ym~)VisVM -1. 2-0- (i-^^;vx^u 

(1. 2ml) 8«&-7 8t:*T»aiU mtCHifi 
ft^«01. 0M^t>«« (0. 37ml) S« 
TU^ 0#KS#Ufc»> 
& MUxfiW 2 BAfitfi bfc. WSS^ffl*lft&KT 

fc» «®fls^4* 6 7 m g £#fc. ^ 
IR (neat) cm 1 : 34 0 9 (b r. ) , 3 0 738 

TBDPSO 

t^y- _ 

£T> h U 7iXMX*-^A^o5 H (4 7 ★ I 

3mg) 0THF (3. 0ml) ^^-2 0^ 1 

(0. 8 4ml) ^mrVTzo ^Ui&£T2 0#«#b 1 

-fupjwt-r*. zntm\z. 3-^*^-5-0 3 

- [ (1, l-S^^VX^MM y7xrj^>UJW - d 
D-T^H/^-X 1 2 SmgOTHF (1. 0ml)*& 9 
iS£-2 o*C£T»aiu **fc:r*HJ^A (^16 0 0 

% t i3mg) mcmm^2o»wim»vrc. 4 
«o^uiasT2o»ws»m, ^ic*tfx^6tc2 

^-fcftU BiXf^:n-^*> <1 : 2) 7? 

HO OH 

TBDPSO 



29 3 2, 2859 
*H NMR (CDC 1 i ) 0:1. 07-1. 11 (9 
H, m) , 1. 97 (1H, m) , 2. 27-2. 60 
(1H, m), 3. 5 0 (1H, m) , 3. 8 4 (1 
H, m) , 4. 1 2-4. 4 2 (2H, m) , 5. 1 
8, 5. 42 (totallH, s) , 7. 3 8-7. 
7 5 (1 0H. m) 

[0062] msm\ 

<2S. 4S) -1- { [ (1. 
^7xXJl/>>'j;H -5-^-fe>-2. 4- 



Hfc3 2] 



TBDPSO, 



3361 (br. ) , 307 



R (neat) cm" 
1, 293 1. 2858 

H NMR (CDC 1 j ) 6 : 1. 0 7 (9H. s) . 
1. 55 (1H, m), 1. 73 (1H, m) , 2. 7 
(1H, d, J = 5. 3Hz), 2. 85 (1H, 
J=3. 6Hz), 3. 56 (1H, dd, J = 
9, 7. 3Hz) , 3. 6 6 (1H, dd, J = l 
0. 1, 4. 1, Hz) , 4. 0 7 (1H, m) , 4. 
41 (1H, br. s) , 5. 12 (1H, d, J = l 
0. 2Hz), 5. 30 (1H. d, J = 17. 2H 
z) , 5. 90 (1H, m) , 7. 36-7. 74 (1 
OH, m) 

[0 0 6 3] $mm2 

(2S, 4S) -5— \=¥"fe>-l. 2, 4-HJ:*- 
Hfc3 3] 



(2S, 4S)-1-(((1, i-»***x-«» 
i/yiLZDVZ/VM ttis) -6-*n-**>-2. 4- 
VOt — JV4 2 5mg®^^y-^ (12ml) tSffclC, 
girCSSS (4ml) ^2HJAl«flR5«#l/fe. 



59 



;va (i : 7) vmmizn*m*&m#>* mm&m\ 

4 6mg4#fc. 

I R (neat) cm* 1 :3346 (br. ),292 
6, 2862 
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(11) 



19 

l H NMR (CD, OD) 0:1. 5 6 (3H, t. J 
= 6. 3Hz), 3. 3 1-3. 4 8 (2H, m) , 
3. 8 8 (1H, in), 4. 3 0 (1H, m) , 5. 0 
6 (1H, d, J = 10. 2Hz), 5. 23 (1H, 
d. J=17. 2Hz) , 5. 90 (1H, m) > 

HO OH 
HO W 



^61^7-14 50 9 3 



* [0064] zmms 

(2S, 4S) -1- [ (p- h)VJL>K)V*—)V) zt 
Wk3 4) 



(2S, 4S) -5-^-fe>-l, 2. 4-hU:*- 
iHl7mg©^DD^^>(i. 0m]) SiC, 
*»TtrU2>> (3 5 0mg) £p-h;ioc>x;p*x 
WD'JH (16 9mg) fcll&Jn*, &M\Z±\fJXfr 

ttimvtt. GmmziNmst, mamm*. 

U SBft:^®2 5 0mg$@^ 

IR (neat) cm 1 : 3 3 9 5 (br. ), 307 

0, 29 25. 28 6 2 & 

HO OH 

TsO 



NMR (CDC Is ) 0:1. 5 5 (1H, m) , 
20 1. 7 0 (1H, m) , 2. 4 4 (3H, s) , 3, 9 
8 (2H, m) , 4. 1 5 (1H, m) , 4. 4 1 (1 
H, m) , 5. 10 (1H, d, J = l 0. 5Hz), 
5. 24 (1H, d, J = 17. 2Hz), 5. 85 
(1H, m) , 7. 3 2-7. 9 2 (4H, m) 

[0 0 6 5] $mm4 

(2S, 4 S) -l f 2 -X#^>— 5 -^ir>- 4 
-ah- JVo&ft 
Hfc3 5] 

OH 



(2 S, 4 S) - 1 - [ (p - b)PJl>Xn,ft-)D # 
-5-A>=Hr>-2, 4-^-;P2 5 0mg<O 
*9J-)\> (1. 5ml) SjRfc^m^K^y^A 
(2 0 0mg) 

ttU SiXfih n -^1J-> (2 : 3) TSgfflSn 

6 5mg ^7 
IR (neat) cm 1 : 3 362 (br. ) , 292 
5. 2861 4, 

OH 



★»H NMR (CDC I 8 

1. 9 0 (1H, m) , 
2 (1H, m), 
H, b r. s) . 
5, 1. 3 Hz) 

2, 1. 3Hz) 



) 0:1. 6 7 (1H, m) , 
. 2. 5 9 (1H, m) , 2. 8 
15 (1H, m), 4. 36 (1 
14 (1H, dt, J = l 0. 
2 9 (1H, d t, J = l 7. 
9 1 (1H, m) 
[0 0 6 6] 9mM5 

(3S, 5R) ~1 -**^>-7~f>-3, 5-S> 
Hb3 6] 



3. 

5. 
. 5. 
, 5. 




(2S, 4 S) -1, 2 -x#4^>- 5 -^-fe^- 4 
-^-JI/5 lmgO^fKW+J/H (1. 5m 
1) f&klZ* SfiTU^AZir^U HcDX^U>^T 
^>$£# (1 1 2mg) Sin*, IttMRttLfe. £jg 
#KX5^T2®JfiHiL,&» *r«S£l 

(2 : 3) vmmtsn&»m*m&* SEfc^a 

1 9mg€ft^ 

I R (neat) cm:' : 32 74 (br. ) , 291 
6 

HO 



1. 7 0-1. 9 1 (2 
t, J = 2. 6Hz), 
, 2. 7 7 (1H, m) , 4. 1 
48 (1H, m) , 5. 16 (1 
5, 1. 6Hz) 
2, 1. 6Hz) 



5. 
5. 



3 1 
9 5 



(1 
(1 



l H NMR (CDC 1 a ) 0 
H, m) . 2. 0 6 (1H, 
2. 4 2 (3H, m) 
0 (1H, m) , 4. 
49 H, dt, J = 1 0. 
H, d t, J = l 7. 
H, m) 

[0067] mj&we 

(3S, 5R) -3, 5-HX { [1, 1-^^x 
[ft:3 7] 

TBSO OTBS 

? 
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(3 S, 4R) - 1 -:*^>- 7 — f>- 3, 5-^ 
t-;l/5 0mg(Z)DMF (1. Oml)^ g&T 
-f^^/HP (7 3mg) t> TBSCI (134m 

(1:2 0) T«ffi$tlS^S^ftJ&, Sia^»l 1 



&§8¥7-14509 3 

22 

I R (neat) cm 1 : 29 30, 2890 
l H NMR (CDC is ) 0:0. 0 4 — 0. 0 9 (1 
2H, m) , 0. 8 9 (1 8 H, m) , 1. 6 5 (1 
H, m) , 1. 8 5 (1H, m), 1. 9 7 (1H, 
t. J = 2. 6Hz), 2. 3 7 (2H. m) , 3. 9 
3 (1H, m) 4. 2 1 (1H, m) , 5. 0 1-5. 
1 7 (2H, m) , 5. 8 2 (1H, m) 
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